Introduction
Lao People's Democratic Republic (PDR) has a low prevalence of HIV infection in the adult population despite higher prevalence in neighbouring countries [1] . Adult HIV prevalence was estimated 0.1% in 2003 [1] . Although some data are available regarding the HIV prevalence among female sex workers in Lao PDR (ranging from 1.1-3.9% in 2004 [2] ), no such data are available for men who report having sex with men. HIV epidemics among such men have been documented in Thailand, Cambodia and Vietnam [3] [4] [5] [6] , and increasing cross-border movement has raised concerns that some men may be increasingly vulnerable to HIV infection. Lao culture is generally permissive of male-to-male sex, and sex between men is believed to be relatively common -in a recent study, 18.5% of young men reported having had sex with men [7] . Urbanization and limited HIV education and services may also contribute to men's vulnerability to HIV infection [8] .
Documenting the HIV prevalence and risk behaviour of men who have sex with men is essential to start HIV prevention among this population. We report the results of a cross-sectional survey of men reporting sex with other men in Vientiane during August-September 2007.
Methods

Sampling design
We used venue-day-time sampling (VDTS) to access and recruit participants. VDTS was successfully developed and implemented in the United States and Thailand [9, 10] , and establishes a set of venues where hard-to-reach populations congregate. In Vientiane, these venues typically target the general population, but some provide a niche environment for men seeking sex with other men. We identified 33 such venues, of which 27 were included for enrolment. Two of these had sex for sale. Exclusions were based upon venue safety, lack of privacy or low attendance by eligible men. None of the approached venues refused participation. Eleven young men Lao peer interviewers were trained, and assisted in VDTS procedures and data collection. The sample size of 540 was estimated based on an expected HIV prevalence of 15% or less and a 95% confidence interval (CI) of þ/À 3%.
As Lao language does not feature specific words to differentiate between sexual orientation, sexual identity and gender, these concepts could not be evaluated in this assessment. In practice, however, men are classified by their peers based on their sex and sexual role expression. Hence, participants were classified by peer interviewers into one of the four categories commonly described in Lao vernacular: effeminate gay -effeminate gender expression, dressed like a man, receptive role in anal sex; masculine gay -male gender expression, dressed like a man, one or both roles in anal sex; straight men -male gender expression, dressed like a man, insertive role in anal sex and; transgender men -effeminate gender expression, dressed like a woman, receptive role in anal sex. To prevent oversampling of more identifiable men, sampling quotas were set for each category based on previous research of the sexuality of men in Vientiane [7, 11] : 30-35% effeminate gay and transgender men; and 65-70% masculine gay and straight men.
Data collection
Peer interviewers approached people outside the venue to determine eligibility using a hand-held computer. Men were eligible if they were Lao citizens, residents of Vientiane, aged 15 years or older and had oral or anal sex with a man in the previous 6 months. Participation was anonymous. After verbal informed consent was obtained, participants were given a hand-held computer to selfcomplete a questionnaire regarding demographic, behavioural and psychosocial information.
The study protocol was approved by the ethics committees of the Lao PDR, the Alfred Hospital, Melbourne, Australia and the Centers for Disease Control and Prevention Institutional Review Board, Atlanta, Georgia, USA.
HIV testing
On completing the questionnaire, participants provided oral fluid for HIV testing using the OraSure Salivary Collection Device (OraSure Technologies, Inc., Bethlehem, Pennsylvania, USA). Specimens were tested at a 1 : 2 dilution in single wells by an enzyme immunoassay (Oral Fluid Vironostika HIV Microelisa System; Organon Teknika Corporation, Durham, North Carolina, USA) at the Center for Laboratory and Epidemiology of the Lao Ministry of Health. Positive samples were retested in duplicate and if reactive in both wells, were reported as oral fluid HIV positive. Participants received a bar-coded card to retrieve their HIV test results at a mobile clinic at the recruitment venue 1 week later and at two fixed clinics for a period of up to 3 months. All who returned were counselled, and those with a positive HIV test were referred for confirmatory testing and medical follow-up according to national guidelines.
Statistical analysis
We used SPSS (Version 11.0.1, 2001; SPSS Inc., Chicago, Illinois, USA) and Stata (Version 9.1, 2005; Stata Corp., College Station, Texas, USA) for statistical analyses, while adjusting for VDTS. Odds ratios (OR) estimated the associations between demographic, behavioural and psychosocial factors and HIV infection, and Fisher's exact test and exact confidence limits when variables had expected cell sizes of 5 or less. For multivariate analysis, we retained variables with a P value less than 0.05 and common confounders (education, marital status and age).
Results
Demographic characteristics
Approximately 750 men were approached for participation in the study, of which 549 were screened for enrolment. Four men were ineligible, and five did not provide sufficient oral fluid for HIV testing, leaving 540 men for inclusion in this analysis. At screening, 100 (18.5%) of these men were classified as effeminate gay, 66 (12.2%) as transgender men and 374 (69.3%) as masculine gay or straight men. Men's outward sexual identity was associated with participants' reported sexual attraction and usual anal sex role (x 2 ¼ 247.55, P < 0.001 and x 2 ¼ 128.12, P < 0.001, respectively, Table 1 ). Of participants, 270 (50.0%) were recruited from beer shops and bars, 246 (45.6%) from nightclubs and discos and 24 (4.4%) from saunas and massage parlours ( Table 2 ). The majority of participants (60.0%) were 22 years of age or younger, 63.3% had completed secondary school and 3.5% had ever been married.
Behaviours
Of participants, 39.6% reported exclusive attraction to men, 57.6% reported ever having had sex with a woman and 39.4% reported sex with a woman in the previous 3 months. More than one male sexual partner during the past 3 months was reported by 42.2%. Of the 452 men (84.0%) who reported anal sex with a man, 42.3% said they were usually the insertive partner and 43.8% the receptive partner.
Receipt of money or other types of compensation for sex during the past 3 months was reported by 22.0%, whereas 28.0% reported paying for sex. Of the sample, 16.3% reported to have had sex with a foreigner and 29.1% said they had been previously coerced into having sex.
Consistent condom use with regular, nonregular or foreign partners during the previous 3 months was reported by 14.4, 24.1 and 50.0% of men, respectively. About one-third of those who sold sex (32.8%) or paid for sex (33.8%) used condoms consistently.
Drinking alcohol was the norm for most men -96.1% in the previous 3 months, whereas 58.9% had smoked tobacco and 21.1% had used illicit drugs. Of participants, 16.7% said they had ever contemplated suicide. Overall, 42.2% reported having ever had symptoms of a sexually transmitted infection (STI) (genital or anal ulcer, discharge or warts), and 81.1% reported being worried about getting HIV. However, 6.3% said they had previously been tested for HIV.
HIV prevalence and factors associated with HIV infection Thirty participants (5.6%) were HIV infected, of whom four (13. (Table 2 ). However, none of these associations were statistically significant. There was no association between frequency of venue attendance and HIV prevalence (data not shown; Fisher's exact test 0.853; P ¼ 0.851). Two factors -suicidal ideation (OR ¼ 2.69, 95% CI ¼ 1.08-6.27, P value ¼ 0.02) and inconsistent condom use when selling sex (OR ¼ undefined, 95% CI ¼ 1.41-undefined, P value ¼ 0.03) -were significantly associated with higher HIV prevalence in univariate analysis. Suicidal ideation remained significantly and independently associated with prevalent HIV infection in multivariate analysis (OR ¼ 2.91, 95% CI ¼ 1.26-6.72, P value ¼ 0.01).
Discussion
This was the first assessment of HIV prevalence and risk behaviour among men reporting sex with other men in Lao PDR. The HIV prevalence of 5.6% is the highest documented HIV prevalence of any group in the country [2] . This elevated HIV prevalence compared with the general population is consistent with data from neighbouring states [3] [4] [5] [6] .
Study findings point to a number of risk factors for ongoing and accelerated HIV transmission among men having sex with men in Lao PDR. The number of recent sex partners, the proportion practicing anal intercourse, particularly receptive anal intercourse, drug and alcohol use, frequent buying and selling of sex and history of STI in combination with low levels of consistent condom use collectively raise concerns for a growing epidemic among these men. Although the study did not assess the availability of condoms, the relatively low levels of reported condom use may point to potentially unmet HIV prevention needs of this population.
Findings from this study also illustrate the common links between this high-risk group of men and other lower risk subpopulations (i.e. women). Integrating information about the risk of anal sex into HIV prevention education for all young men (and women) may ensure coverage of men having sex with men and women who have been traditionally difficult to target for HIV prevention.
We found few statistically significant associations between demographic, behavioural and psychological characteristics and HIV prevalence, possibly due to the limited number of HIV infections found in this study. However, risk behaviours that have been found associated with HIV infection elsewhere generally had higher HIV prevalence. Furthermore, the only factor associated with HIV infection in multivariate analysis was suicidal ideation, which may point to the mental health needs of men having sex with men. Having prior knowledge of HIV status cannot explain this association, as only one HIV positive person in our study reported having been previously tested for HIV.
There were several limitations to this survey. Our sample, derived from public entertainment venues, may not be representative of the broader population of men who have sex with men. Frequent attendees may have had a higher likelihood of being recruited, although no association was found between frequency of venue attendance and HIV status. As our data are cross sectional, the temporal relationship between risk behaviours and HIV infection could not be confirmed.
This survey documents an HIV epidemic among men who have sex with men in Vientiane. The risky behaviours exhibited by these men indicate the potential for further transmission within this group. The sexual networking with women suggests that there may be transmission of HIV to the broader community unless action is taken. High coverage of HIV prevention interventions including effective education, condom promotion, STI control and increased access to STI treatment services and HIV testing is urgently required.
